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[57] ~ ABSTRACT

An o1l pump has a split frame with the pump mechanism
sitnated in a chamber in one of the frames or between
the split frames. An inlet conduit extends from an inlet
port to the low pressure side of the pump and an outlet
conduit extends from the high pressure side of the pump
to an outlet port. An excess pressure relief path is pro-
vided to permit fluid flow from the outlet conduit to the
inlet conduit when the outlet conduit pressure exceeds
the inlet conduit pressure by a predetermined differ-
ence. This i1s accomplished by providing a bypass chan-
nel formed in one frame and fluidly intersecting the
outlet conduit, and a valve cavity formed in the other
frame and fluidly intersecting the bypass channel and
the inlet conduit. Valve means are situated in the valve
cavity for isolating the bypass channel from the inlet
conduit during normal pressure differences between the
inlet and outlet condutts. Upon the occurrence of excess
pressure in the outlet conduit, the valve opens to permit
fluid flow from the outlet conduit to the inlet conduit.

6 Claims, 2 Drawing Sheets
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1
LUBE OIL PUMP WITH RELIEF VALVE

BACKGROUND OF THE INVENTION

The present invention relates to oil pumps, and more
particularly, to a lube oil pump of the type used in inter-
nal combustion systems.

One type of lube oil pump used in internal combus-
tion systems is mounted on the engine crank shaft. The
body of the pump contains the pump gears or rotors and
inlet and outlet ports. A cover plate encloses the pump-
ing mechanism. A low pressure or vacuum inlet conduit
extends from an inlet port through the frame into the
low pressure, or intake side of the pump chamber, and a
high pressure conduit extends from the high pressure,
or discharge portion of the pump chamber, to a pump
outlet port.

These o1l pumps have pressure relief or regulating
valves to control engine oil pressure. Such valves gen-
erally have a spring-biased piston which uncovers an
orifice when overbalanced by oil pressure, creating a
variable size relief conduit. Other valving action is com-
monly provided by placing a spring-biased poppet
valve 1n a bore that leads from a region of high pressure
to the inlet. Such a design requires a means for closing
and sealing the bore and a means for holding the valve
central to the valve seat center line.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
passively actuated relief valve on a lube oil pump of the
type described above, which is easily fabricated, has
few moving parts, and, optionally, no external closing
or sealing structure.

In accordance with the invention, the oil pump has a
split frame with the pump mechanism situated in a
chamber in one of the frames or between the split
frames. An inlet conduit extends from an inlet port to
the low pressure side of the pump and an outlet conduit
extends from the high pressure side of the pump to an
outlet port. An excess pressure relief path is provided to
permit fluid flow from the outlet conduit to the inlet
conduit when the outlet conduit pressure exceeds the
inlet conduit pressure by a predetermined difference.
This is accomplished by providing a bypass channel
formed in one frame and fluidly intersecting the outlet
conduit, and a valve cavity formed in the other frame
and fluidly intersecting the bypass channel and the inlet
conduit. Valve means are situated in the valve cavity
for isolating the bypass channel from the inlet conduit
during normal pressure differences between the inlet
and outlet conduits. Upon the occurrence of excess
pressure in the outlet conduit, the valve opens to permit
fluid flow from the outlet conduit to the inlet conduit.

Preferably, the bypass channel is formed as a cut out
in the front of the first frame member, and the valve
cavity and inlet port have respective open ends at the
rear of the second frame member, the open ends being

exposed to the bypass channel. The bypass pressure

relief flow passes through the valve cavity to the inlet
conduit.

The lube oil pump of the present invention can thus
be easily formed in the lower portions of the two {frame
members, by a combination of straight forward casting
operations and the ready placement of a simple, spring
biased valve member in one of the cast surfaces, i.e., the
valve cavity.
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BRIEF DESCRIPTION OF THE DRAWING

These and other objects and advantages of the inven-
tion will be described below with reference to the ac-
companying drawings, in which:

FIG. 1 is a front elevation view of a split frame lube
oll pump with relief valve, in accordance with the in-
vention;

FIG. 2 1s a sectioned elevation view of the lube pump
viewed through line 2—2 in FIG. 1; and

FIG. 3 is a section view through line 3—3 of FIG. 1,
showing the relief valve.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The figures show a lube oil pump 10, formed from a
first frame member 12 which has a substantially flat

front face 14, a substantially solid upper portion 16 and

a cut out rear face 18, and a second frame member 20
having a flat or cut out front face 22, a rear face 24, and
a substantial solid upper portion 26. The front face 22 of
the second frame member 20 sealingly engages the rear
face 18 of the first frame member 12, as by bolts, screw,
gaskets and the like (not shown), whereby the cut out 17
and surface 19 (which may optionally be cut out), define
a pump chamber 28 between the frame members.

A pair of gear members such as outer gear 30 and

inner gear 32 are situated within the pump chamber 28
for relative rotation therein. In the illustrated embodi-

ment, the inner gear member 32 is driven by shaft 33
and rotates eccentrically relative to the outer gear 30,
such that the respective lobes form a first engaged con-
figuration 34 defining a low pressure pocket 36 on one
side of outer gear 30, and a second engaged configura-
tion 38 defining a high pressure pocket 40 at the radially
opposite side of the outer gear 30. Different types and
configurations of the pumping mechanism, i.e., gear
means 30, 32, are known in the art and the present in-
vention is not to be limited to the type shown in FIG. 1.

An inlet port 42 and an outlet port 44 are cast into the
upper portions of the second frame member 20. The
inlet port 42 is fluidly connected to an inlet conduit 46
which extends vertically within the second frame mem-
ber to some extent. Conduit 46 leads to a vertically
extending, channel portion of the first frame member
12, thus forming an extended, generally vertically ori-
ented flow path from the inlet port 42 1n the second
frame member 20 to the low pressure pocket 36 in the
pump chamber 28. Similarly, an outlet conduit 48 leads
from the high pressure pocket 40, through a substan-
tially vertically extending channel in the first frame
member, into fluid communication with a vertically
extending portion in the front frame member, and then
eventually to the outlet port 44.

It should be appreciated that reference herein to first
and second frame members, or front and rear faces on
the frame members, or upper and lower directions, is
somewhat arbitrary. The pump chamber and mounting
of the pump gears may optionally be provided in one or
the other, or both, of the frame members.

The inlet and outlet ports 42 and 44 are formed in one
or the other of the frame members, e.g., only in second
frame member 20. The bypass channel 50 is preferably
formed in the other of the frame members, e.g., member
12, in fluid communication with a portion of the outlet
conduit 48 or outlet port 44. Thus, in general, the inlet
and outlet ports 42, 44 are substantially parallel and the
inlet and outlet conduits 46, 48 are, over a significant
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extent, transverse to the pump rotation axis and parallel
to each other and to the faces 14, 24 of the frame mem-
bers 12, 20. The bypass channel 50 extends in parallel to
the faces of the frame members, transversely to the
pump gear rotation axis, in a horizontal direction from
the outlet conduit 48 toward the inlet conduit 46. The
bypass channel 50 is preferably cast as a cut out in the
rear face 18 of the front frame member 12 above the
pump chamber cut out 17.

A valve cavity 52 is bored through or cast into the
rear face 24 of the second frame member 20 adjacent to
the inlet port 42, between the inlet conduit 46 and the
outlet conduit 48. A cover plate 53 can be threaded to
rear face 24 to close off cavity 52 and form a seat. Alter-
natively, cavity 52 can be formed by a partial bore from
the front face 22 of second frame member 20, in upper
portion 26. The valve cavity 52 and the outlet conduit
48 (or outlet port 44) have respective open ends 60, 62
at the front of the upper portion 26 of the second frame
member 20, which are exposed to the bypass channel
50.

A valve arrangement is located in valve cavity 52,
comprising a valve 54, and means, such as a coil spring
36, for biasing the valve toward the open end of the
cavity 52, thereby isolating the bypass channel 50 from
the valve cavity 52 and inlet conduit 46. Preferably, a
puot member 58 is located in the valve cavity to main-
tain the valve centered within the cavity. One or more
orifices 51 or the like communicate with the pilot bore
within tubular stem 71 of valve 54, and prevents a dash
pot effect due to hydraulic lock on the valve upon open-
ing or closing rapidly as dictated by the pumping pres-
sure. The wall of bypass channel 50 includes a rim 64 or
the like defining an aperture in juxtaposed alignment
with the valve cavity 52, so that the valve 54 is biased
against the rim to define the closed valve position. As
shown 1n FIG. 2, a portion of the rim 64 is formed as a
lip. Rim 64 can be provided by tunneling from bypass
conduit SO to valve feed pocket 72 or by a separate ring
(not shown) creating a bridge and tunnel. The pump
frame members in accordance with the present inven-
tion can be cast with the pilot member 58 integrally
formed as a projection from a solid rear wall 24 of frame
member 20. FIG. 3 shows pilot 58 projecting from
removable cover plate 53, but this illustrated feature is
optional.

A relief orifice 66 is formed between the inlet conduit
46 and the valve cavity 52 so that the valve cavity 52
and inlet conduit 46 are continuously in fluid communi-
cation. The biased valve 54, however, normally main-
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tains the inlet conduit 46 and valve cavity 52 fluidly -

1solated from the bypass channel 50 and the outlet con-
duit 48. As the pressure rises in the outlet conduit 48,
the differential pressure between the inlet conduit 46
and the conduit 48 causes the valve spring to be over-
come and pressure relief of the outlet conduit 48 is
accomplished by fluid flow from the outlet conduit,
through the bypass channel 50, valve cavity 52, and
relief orifice 66, into the inlet conduit 46.

More particularly, as soon as the pressure in pocket
72 (as exerted by pressure in conduit 50 from conduit
48) 1s greater than the biasing spring force combined
with the pressure in conduit 46 holding valve 54 closed,
the valve opens. Immediately the pressure of the fluid in
pocket 72 is free to exert itself on the total area of the
flat valve head 74, increasing the force against biasing
spring 56. The valve opens more and remains open until
the pressure in pocket 72 is less than it was to open the
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valve. This prevents valve oscillation from open to
closed to open, i.e., hammering, due to slight fluctuation
In pressure (pressure pulses) generated by the pump
mechanism.

Thus, the total cross-sectional areas of the valve head
74 and opening 60 of cavity 52 are each greater than the
cross-sectional area of the opposed opening of pocket
72 defined by the rim 64 or ring (not shown).

Unlike the sliding piston or poppet value arrange-
ments in the prior art, the valve of the present invention
opens more quickly once the threshold pressure differ-
ential 1s reached. In addition, there is no requirement for
precise location, dimensioning, and sealing of a bore for
the sliding piston, poppet or for the associated valve
seat.

Thus, it may be appreciated that the invention as
described herein accomplishes the objectives of provid-
ing a passively actuated relief valve on a lube oil pump,
which 1s easily fabricated, has few moving parts, and,
preferably, no external closing or sealing structure.

We claim:

1. In an o1l pump of the type having a split frame with
a pump mechanism situated in a chamber formed be-
tween the split frames, an inlet conduit extending from
an inlet port to the low pressure side of the pump mech-
anism and an outlet conduit extending from the high
pressure side of the pump mechanism to an outlet port,
the improvement comprising an excess pressure relief
path including:

a bypass channel integrally formed within one frame
and fluidly intersecting the outlet conduit; U.S.
Ser. No. 319,167

a relief orifice integrally formed in the other frame
and situated between the bypass channel and the
inlet conduit:

a valve cavity integrally formed within said other
frame and fluidly connected between the bypass
channel and the relief orifice such that the pressure
relief flow path includes said valve cavity; and

valve means situated within aid valve cavity, for
1solating the bypass channel from the inlet conduit
during normal pressure differences between the
inlet and outlet conduits, but passively initiating
fluid flow from the bypass channel to the inlet
conduit when the outlet conduit pressure exceeds
the mnlet conduit pressure by a predetermined dif-
ference.

2. The oil pump of claim 1, wherein the valve means
includes a valve member having a substantially flat head
and means for biasing the valve member head into
contact against a flat portion of the one frame to close
the bypass channel.

3. The ou pump of claim 2, wherein

the bypass channel includes a fluid pocket having a
pocket opening defined by a rim in the one frame;

the valve cavity has a cavity opening in the other
frame in confronting relation with the pocket open-
ing, the cavity opening having a larger cross-sec-
tional area than the pocket opening; and

the head of the valve member has a cross-sectional
area larger than the pocket opening area but
smaller than the cavity opening cross-sectional
area.

4. A lube o1l pump comprising:

a first frame member having a front face, a substan-
tially solid first end portion, and a cut out rear face;

a second frame member having a front face, a rear
face, and a substantially solid second end portion,
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the front face of the second frame member seal-
ingly engaging the rear face of the first frame mem-
ber, whereby said cut out defines a pump chamber
between the frame members and said end portions
have respective first and second surfaces in juxta-
posed sealed relation; U.S. Ser. No. 319,167

a pump mechanism situated within the pump cham-
ber, having a first configuration in use defining a
low pressure pocket and a second configuration in
use defining a high pressure pocket;

an inlet conduit leading from one of said end portions
through both of said frame members into said low
pressure pocket;

an outlet conduit leading from said high pressure

pocket through both of sdid frame members to said
one end portion;

a bypass channel integrally formed as a cut out in said
juxtaposed surface in the other of said end portions,
in fluid communication with the outlet conduit;
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a valve cavity integrally formed within said first end
portion adjacent said inlet conduit, the valve cavity
being in fluid communication with the bypass chan-
nel and the inlet conduit;

valve means seated within the valve cavity and biased
against the other end portion to close the cavity
from the bypass channel unless the fluid pressure in

the bypass channel exceeds a threshold pressure,
whereupon the valve means opens and relieves the
bypass channel pressure into said inlet conduit.

5. The oil pump of claim 4, wherein the inlet and
outlet conduits are oriented substantially parallel to
each other, and the bypass channel is oriented substan-
tially transversely to the conduits.

6. The oil pump of claim 4, wherein the bypass chan-
nel includes rim means defining an aperture in juxta-
posed alignment with the valve cavity, and wherein said
valve means is biased against said rim means when the

valve means is in the closed position.
X % % L x
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